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The coastal zone and adjacent land-sea area involve the mutual participation by 
many stakeholders including ports development, fisheries, tourism, the undersea 
energy extraction and environmental protection. As a public resource, water resource 
is closely related to human existence and economic development. Today's coastal and 
marine environment is subject to ecological degradation and environmental pollution 
at different scales. Meanwhile, the continuous human activities intensification 
accompanied with increasing various aspects of conflicts of interest . 
It is very important to coordinate the conflicting interest among water resource 
management sectors and regions. Management of freshwater systems and the coastal 
zone are guided by two different management frameworks which are isolated from 
each other. Therefore, it is very important to establish a transboundary management 
mechanism related to water resources. Spatial planning is a viable tool for 
transboundary management of water resources from land to coastal sea. It assists to 
develop effective measures to mitigate environmental degradation of water resources 
and acts as an effective tool to deal with transboundary management of water 
resources involving various stakeholders.  
This article firstly provided an overview of developments of water resources 
management and spatial planning. The characteristics and applications of the two 
typical frameworks for transboundary management of water resources, namely, 
Integrated Water Resource Management (IWRM) and Integrated Coastal Management 
(ICM) were fully discussed and analyzed. The necessity and feasibility of application 
of spatial planning on transboundary management of water resources was further 
explored. Based on the comparative analysis of the indicators and methods for spatial 
planning in the different study areas, we finally proposed a method framework for 
strengthening transboundary management of water resources with spatial planning. 















coastal area in Bohai sea. Bohai Sea becomes one of the hot spots of marine pollution 
in the world. The coastal area of Bohai Sea is a populous and industrial region with 
rapid economic development, which experiences constantly increasing human 
activities and environmental pollution. In the case study, we classified the coast of 
Bohai Sea Bay, including the upland watersheds, nearshore and offshore marine area, 
thereby forming a continuous, transboundary and holistic ecoregionalization scheme. 
Then we discussed the application of such result on transbourndary management of 
water resources in the study area. It is the first time to study on transboundary spatial 
planning in the Bohai Sea from land to the coastal sea. 
The major conclusion based on the case study is as follows: 
Firstly, factors with respect to environmental and socioeconomic characteristics, 
existing marine functional zoning in Bohai Sea, land-based nonpoint source pollutant 
emission and point source pollutant flux in coastal upland in Bohai Sea were 
represented and visualized by GIS. Four classes were finally divided for 13 coastal 
cities using GIS and AHP model. The Panjin with the least environmental pressure 
was grouped as Class IV; Yuantai, Dongying, Jinxi, Yingkou and Dailian having 
lower environmental pressure were grouped as class III; Bingzhou, Jinzhou, Tangshan, 
Qinghuangdao, and Weifang having higher environmental pressure were grouped as 
class II; Cangzhou and Tianjin having the highest environmental pressure were 
grouped as class I. 
Secondly, this research optimized the existing marine functional zoning based on 
the marine water quality status, combining with GIS and AHP and ROMS models. 
Five classes were then grouped to the nearshore marine areas of Bohai Sea Bay and 
the dominant function for each class were further identified. The optimized zoning 
framework in bohai sea has stronger continuity, rationality and proper transition zones. 
It aims to promote the reasonable allocation of water quality objectives and functions 
in nearshore marine areas of the Bohai Sea. 
Thirdly, based on the relevant information of the classified nearshore marine areas 
of the Bohai Sea, the hydrodynamic characteristics and the typical biological sensitive 















and spatial analysis. Seven classes with distinct characteristics were grouped. 
Environmental quality index was further used to verify the classification. The case 
study in Bohai Sea demonstrated that classifying coast system can increase our 
understanding of differences and similarities among upland watersheds, nearshore and 
offshore marine areas, and enables the stakeholders and policy makers to identify and 
prioritize conservation efforts. The findings provide a spatial framework for 
ecosystem-based management in Bohai Sea bay. 
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污染，自我更新周期至少需要十五年。据估算，渤海湾流域范围超过 67 万 km2，
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